Approximately a third of worldwide deaths are caused by ischemic or coronary heart disease, suggesting that greater attention is needed to study the coronary diameter and myocardial vasculature. Material and Methods: In this study, 39 human adult hearts were dissected. The masses of the hearts were measured according to the principle of Scherle and the external diameters of the right coronary artery, the left coronary artery, and the ascending part of the Aorta were measured in millimeters (mm), using a Mitutoyo digital caliper. In the statistical analysis, normal distribution of the variables was assessed using the Kolmogorov-Smirnov test, external diameters were compared using the unpaired Student's t-test, and Pearson's correlation was applied to investigate the correlation of the diameters of the left coronary artery and right coronary artery with the Aorta. Significance was set at P <0.05, and the data were analyzed using GraphPad Prism v.5.00 (GraphPad Software, San Diego, CA). Results: The external diameters were as follows: left coronary artery, 5.55±0.16 mm; right coronary artery, 4.38±0.15 mm (P <0.0001); and Aorta, 22.85±0.80 mm. Thus, it was demonstrated that the external diameter of the left coronary artery is 22% larger than that of the right coronary artery, resulting in a greater blood supply via the left coronary artery and a greater passage of atherosclerotic factors. Conclusions: Despite the importance of the coronary arteries for the heart and the body as a whole, few studies correlated morphometric data and possible clinical implications related to coronary artery disease.
Introduction
Cardiovascular disease (CVD) including coronary artery disease (CAD), cerebrovascular disease, peripheral vascular disease, rheumatic heart disease, congenital heart disease, deep vein thrombosis, and pulmonary vascular disease, is a worldwide public health problem. Ischemic or coronary heart disease (CHD) is a leading cause of morbidity and mortality in both sexes (MYERS and MENDIS, 2014) , resulting in approximately one third of worldwide deaths (WONG, 2014) . In the United States (USA), CAD is the most common type of CVD, which predisposes an individual to a heart attack. Additionally, it is estimated that 1.1 million Americans suffer a major coronary adverse event, resulting in the death of about 34% of these individuals during 2014, despite the availability of effective treatment strategies to reduce cardiovascular risk (GO, MOZAFFARIAN, ROGER et al., 2014) . From 1990 to 2010, there was a 35% increase in the number of deaths worldwide due to CHD (MYERS and MENDIS, 2014) , and it is predicted that by 2030, CHD will affect 23.3 million people, making it the greatest single cause of death. This situation requires special attention, as most individuals do not exhibit any symptoms or warning signs prior to coronary events such as acute coronary syndrome or sudden cardiac death (MAUROVICH-HORVAT, FERENCIK, VOROS et al., 2014) .
Knowledge of the anatomy of the heart as well as the coronary arteries and the Aorta is important because the cardiovascular system is responsible for blood flow throughout the body. Cardiomyocytes depend on optimal blood supply to deliver oxygen and metabolic substrates to the body, as their contractile property results in a propulsion mechanism which aids the delivery of blood into the arteries and to the body (MADJID and FATEMI, 2013; YIN, HASSAN, HAROUN et al., 2014) . Therefore, the coronary arteries that are responsible for supplying blood to the heart, should receive suitable blood for their morphological integrity. Additionally, they are significant for the clinical and surgical study of the heart (MCCULLOUGH, 2007) .
Accordingly, further study of the diameter of the coronary arteries is required, since this is related to myocardial vascularization (TULLOH and WOOD, 2004) . The difference between the outer diameters of the coronary arteries is still uncertain, as well as its correlation with the aortic diameter. Thus, the present study aimed to investigate the external diameter of the coronary arteries and the ascending part of the Aorta (AA), as well as investigate a correlation between these vessels.
Materials and Methods
In this study, approved by Ethics Committee, 39 human adult hearts were dissected. The total mass of the samples was measured by Scherle's method (AGUILA, MANDARIM-DE-LACERDA and APFEL, 1998) , and the outer diameters of the right coronary artery (RCA), the left coronary artery (LCA) and the AA were measured in millimeters (mm), with the aid of Mitutoyo digital calipers. The external diameter of the RCA in superior medial view ( Figure 1A ) was measured first, followed by the external diameter of LCA in superolateral view ( Figure 1B ) and finally the external diameter of the AA in the upper anterior view ( Figure 1C ).
Data were expressed as mean ± standard error of the mean, and the normal distribution of the variables was assessed using the Kolmogorov-Smirnov's test. Comparison of the external diameters was performed using the unpaired Student's t-test, and correlation between the diameters of the LCA and RCA with the diameter of AA was investigated according to Pearson's correlation. Significance was set at P <0.05 and the data evaluated by GraphPad Prism v.5.00 (GraphPad Software, San Diego, CA).
Results
Morphometric analysis found that the external diameter of the LCA (5.55 ± 0.16 mm) was 22% greater than the external diameter of the RCA (4.38 ± 0.15 mm) (p <0.0001) ( Figure 2 ). There was no correlation between the external diameter of the AA (22.85 ± 0.80 mm) and the external diameter of the RCA (4.38 ± 0.15 mm), (r = 0.05, p = 0.74) ( Figure 3A) . Similarly, the external diameter of the AA did not correlate with the external diameter of the LCA (5.55 ± 0.16 mm), (r = 0.12; p = 0.53) ( Figure 3B ).
There was a moderate positive correlation between the total mass of the heart (238.9 ± 13.54 g) and the external diameter of the LCA (5.55 ± 0.16 mm; r = 0.35; p = 0.04), ( Figure 3C ). However, there was no correlation between the total mass (238.9 ± 13.54 g) and the external diameter of the RCA (4.38 ± 0.15 mm; r = 0.25; p = 0.15), ( Figure 3D ).
The coronary arteries (CAs) are the first branches of the Aorta, which supply blood to the myocardium (BEZERRA, NAGATO, VIEIRA et al., 2008) . The clinical manifestations and cerebrovascular disease of CHD differ in magnitude from those of other CVDs (GO, MOZAFFARIAN, ROGER et al., 2014) .
Atherosclerosis occurs due to the accumulation of fatty plaque within the CAs and is the most common cause of myocardial ischemia (NORIEGA, VIVES-BORRÁS, SOLÉ-GONZÁLEZ et al., 2014) . Cardiovascular risk factors, such as hypertension, diabetes, and dyslipidemia may influence the development of atherosclerosis and thereby trigger CAD, resulting in myocardial damage and heart failure accompanied with a low ejection fraction of blood (TAYLOR and HOBBS, 2013) . Over time, fatty plaque may harden or break, and treating this may cause plaque stenosis of CAs and thus reduce the flow of oxygen-rich blood to the heart. If there is rupture of an atheromatous plaque, a blood clot can form on the surface of the CA and thus reduce or block blood flow to the heart muscle. A lack of adequate blood supply to the heart can cause angina or myocardial infarction (MI) (TERESA ALBELDA, GARCIA-ESPANA and FRIAS, 2014) .
The coronary arteries, often found in pairs, may vary in origin, distribution, number, and size (BEZERRA, NAGATO, VIEIRA et al., 2008) . Nordon and Rodrigues Júnior (2012) in a study of 50 human hearts observed that the main variations of the LCA were hipoplastic (8%) and 3 to 4 additional diagonal arteries (4%); and the variation of the RCA was hipoplastic (2%). Therefore, anatomical knowledge of these arteries is imperative for the maximum utilization of therapeutic techniques against CHD. Improved attention to possible variations in the origin and course of the main CAs can considerably increase the clinical and surgical results as well as improve the diagnosis and treatment of CHD (LOUKAS, GROAT, KHANGURA et al., 2009) . In a normal heart, the initial portion of the Aorta is occupied by the aortic sinuses, which are also known as Valsalva breasts (LOUKAS, GROAT, KHANGURA et al., 2009) . The CAs originate from the aortic sinuses; the right CA arises from the anterior coronary sinus and the aortic sinus gives rise to the left CA, though there are variations in the anatomical location of the ostium and branching pattern. In this study, it was demonstrated that the external diameter of the LCA is approximately 22% greater than the external diameter of the RCA, resulting in a larger blood supply by the LCA, but also providing for a greater passage of atherosclerotic factors. This could hypothetically be beneficial in demonstrating that the LCA and its main branches, the anterior interventricular and circumflex, develop an occlusion process in 72.5% cases of acute myocardial infarction (JAMES, 1965) , as illustrated by the differences between the external diameters of the CAs. First, the greater the number of nourished cardiomyocytes, the greater the coronary external diameter. Second, the LCA is responsible for nutrition to a large volume of the myocardium, including most of the left atrium (LA) and left ventricle (LV) (BEZERRA, NAGATO, VIEIRA et al., 2008) . The LV is thicker and has the task of ejecting a quantity of blood throughout the body; thus, requiring a larger blood supply than the right ventricle. Moreover, the LCA is responsible for a considerable part of the right ventricle (REIG and PETIT, 2001) . Considering the anatomical variations, Kalbfiesch and Hort (KALBFLEISCH and HORT, 1977) demonstrated that 63.8% of myocardial mass and 79% of the muscle mass of the left ventricle is irrigated by the LCA. Therefore, an obstruction of blood flow in the LCA would lead to more serious consequences than an obstruction in the RCA (REIG and PETIT, 2004) .
The third hypothesis is related to the positioning of the origins of the coronary arteries. While the origin of the RCA does not suffer from any interference from adjacent structures (POURAFKARI, TABAN and GHAFFARI, 2014) , the LCA originates among the pulmonary trunk and the left atrium (JAMES, 1965) . Thus, evolutionarily, it is assumed that the larger external diameter of the LCA is compensatory since there are cases in which the increasing pressure in the pulmonary artery can cause an obstruction in the external diameter of the LCA. As a fourth hypothesis, the heightened caliber of the LCA branches compared with that of the RCA makes it necessary that the external diameter of the LCA be larger at its origin (DOUGLAS, FIOLKOSKI, BERKO et al., 1988) . Data of the external diameter of the LCA obtained in this study were similar to data obtained in the study by Ortale, Meciano Filho, Paccola et al. (2005) . Additionally, there were similarities not only in the predominance of obstruction in the branches of the LCA but also in the severity (AJAYI, LAZARUS, VANKER et al., 2013) . As reported by Marino, Nascimento, Rabelo et al. (2012) , in cases of acute MI, predominant stenosis was related to the LCA branches in 66.7% of cases, whereas, when we analyzed only the circumflex artery, the rate reached 88.23%. 
Conclusions
Differences in the external diameters of the AA, RCA, and LCA are clinically relevant, since these vessels are responsible for nutrition of the body and heart. However, few studies correlated morphometric data and possible clinical complications related to CAD.
